Abstract. From 1987 to 1995, a retrospective case study was conducted at the Ramon y Cajal Hospital in Madrid, Spain, a public teaching hospital with 1,100 beds, to determine the clinicoepidemiologic characteristics, survival, and prognostic factors of patients with visceral leishmaniasis (VL) and human immunodeficiency virus (HIV) infection. The prevalence of VL in HIVϩ patients compared with HIVϪ patients was studied. Epidemiologic, clinical, and parasitologic characteristics, as well as the effects of treatment, prognosis, and survival in 54 HIVϩ patients (90 episodes) with VL were defined. Comparative survival studies among patients with and without acquired immunodeficiency syndrome (AIDS)-defining criteria and multivariate analysis of survival risk factors were performed. The prevalence of VL in patients with AIDS was much higher than in immunocompetent individuals. In spite of a good initial response to treatment for VL, 60.6% of the patients had relapsed by the end of one year. Mortality from the first episode was 18.5%, and 24% died in the first month after diagnosis of any VL episode. The mean survival of the 29 patients who died was 10.27 months. Survival in patients with and without AIDS at the time of the first episode of VL was compared at 30 months: 53.7% versus 20.5% (P ϭ 0.00149). We found no significant difference (P ϭ 0.24) in the survival of HIVϩ patients who had died of VL without AIDS at the time of the first episode of VL compared with those of a control group of 413 dead patients with AIDS without VL. A diagnosis of AIDS at the time of the first episode of VL and thrombocytopenia were the only risk factors found related to survival. We conclude that in AIDS patients,
Leishmaniasis is a parasitic disease caused by infection with protozoa of the genus Leishmania. It is transmitted by the bite of infected phlebotomine sand flies and is distributed throughout the New and the Old World. Leishmania infantum is responsible for visceral leishmaniasis (VL) in the Mediterranean basin (where this disease is endemic). Since the mid 1980s, the number of cases of VL in patients infected with human immunodeficiency virus (HIV) has increased. [1] [2] [3] From a global epidemiologic viewpoint, two parallel trends are alarming: the ruralization and spread of the HIV pandemic 4 and the urbanization and dissemination of leishmaniasis. 5 Current population movements, either for socioeconomic, tourism, or military reasons, result in the exposure of more nonimmune people to the zoonotic cycle of Leishmania, which could lead in the near future to an increase in the cases of HIV and Leishmania coinfection, even in areas nonendemic for VL.
In southern Europe, between 25% and 75% of cases of adult VL occur in HIVϩ patients and 2-9% of patients with acquired immunodeficiency syndrome (AIDS) have VL. 6 In HIVϩ patients, VL shares certain characteristics with other opportunistic diseases: a high prevalence, an association with severe immunosuppression, a frequent oligosymptomatic or atypical manifestations, often not detected by routine diagnostic tests, and a poor response to treatment, with frequent relapses. 7, 8 The objectives of this study were to determine the clinicoepidemiologic characteristics, survival, and prognostic factors of patients coinfected with HIV and Leishmania.
PATIENTS AND METHODS
Patients. This retrospective study was performed at the Ramon y Cajal Hospital in Madrid, Spain. This is a public hospital with 1,100 beds serving a well-defined area in northern Madrid (officially called area 4). This hospital is the only source of tertiary level care for the population of 550,000 living in that area. From March 1987 through May 1995, patients diagnosed with VL were reviewed.
An active search for Leishmania was conducted in all patients with prolonged fever and/or hepatosplenomegaly and/or hematologic cytopenias. Data were collected on demographic information, stage of HIV infection, diagnosis of VL, other previous or concomitant conditions, clinical presentation, laboratory test results, parasitologic data, treatment received, secondary effects, clinical course, and survival.
The survival of patients with and without AIDS-defining criteria at the time of the first episode of VL was compared. Survival of patients who had died of VL without AIDS at the time of the first episode of VL were compared with those of a randomly selected control group of 413 dead patients diagnosed with AIDS within the same time period and from the same geographic area but without VL. Ethical considerations and the study design were reviewed and approved by Hospital Institutional Review Board. All patients provided informed consent for invasive diagnostic procedures as well as for antiparasitic treatment.
Case definition and diagnosis of VL. Infection with HIVϪ1 and the stage and diagnosis of AIDS were defined according to the Centers for Disease Control (Atlanta, GA) criteria of 1992. 9 Pulmonary tuberculosis, repeated pneumonia, and invasive carcinoma of the uterine cervix have been officially included as confirmatory of AIDS in Spain since January 1994. Stages A3 and B3 are not classified as confirmatory of AIDS in Europe 10 (clinical category A is defined as asymptomatic HIV infection, persistent generalized lymphadenopathy, or acute primary HIV illness; cate-gory B is defined as symptomatic non-A, non-C conditions, such as bacillary angiomatosis, persistent vulvovaginal candidiasis, oropharyngeal candidiasis, severe cervical dysplasia, carcinona in situ, or constitutional symptoms; category C is defined as the occurrence of opportunistic infections or neoplasms; and CD4 range 3 is defined as a CD4 lymphocyte count Ͻ 200/mm 3 ). A diagnosis of VL was made if Leishmania amastigotes were observed or promastigotes were isolated in parasite cultures (NNN medium) from biopsy-aspirate or buffy coat samples. Serology was considered positive if titers Ն 1:80 measured by a commercial indirect immunofluorescence antibody test (IFAT) (Bios, Munich, Germany). Leishmania isolates were characterized by isoenzyme typing by starch gel electrophoresis. 11, 12 The electrophoretic patterns were compared with those from Leishmania species markers and intra-L. infantum species reference stocks (MHOM/FR/78/LLM-75).
Treatment, response criteria, and adverse effects. The following three treatment regimens were used. The first was a pentavalent antimonial (meglumine antimoniate) at a dose of 20 mg/kg/day given intravenously (iv) or intramuscularly for 28 days. These were combined in three cases with allopurinol, 900 mg/day orally, or recombinant human interferon-gamma (rHIFN␥), 100 g/m 2 subcutaneously for 28 days (RU 42369; Roussel-UCLAF, Romainville, France). The second was amphotericin-B at total doses of at least 15 mg/kg iv. The liposome formulation (Ambisome; Nexstar, San Diego, CA) was given to four patients. The third was pentamicline isethionate at doses of 4 mg/kg/day iv for 28 days.
The clinical response was defined as good if after a complete course of treatment the patient was afebrile with improvement of the pancytopenia and hepatosplenomegaly, and was asymptomatic three weeks after the end of treatment; poor if the fever, cytopenia, or hepatosplenomegaly persisted after 21 days of treatment; and not assessable if the patient did not complete treatment or died before completing treatment.
A parasitologic control study (staining and parasitic culture of bone marrow) was performed (without any selective criteria) on some patients one month after completing the treatment. A parasitologic cure was indicated if Leishmania was not identified after staining and culture of a bone marrow aspirate.
Evaluation of adverse reactions to antileishmanial drugs was carefully carried out by two independent observers every five days, given that some patients were seriously ill and were receiving other therapeutical agents. Side effects were monitored using the following tests: complete blood count, coagulation profile, electrolytes, renal, hepatic, and pancreatic function, urine sediment, and electrocardiogram (ECG). The following were considered serious adverse effects: anemia (defined as a 25% reduction in the hematocrit), renal toxicity (a three-fold increase in the normal level of serum creatinine), hepatic toxicity (a 10-fold increase in the base values of the transaminases), and hyperamylasemia (a twofold increase in normal serum amylase values).
Statistical analysis. The nonparametric Wilcoxon twotailed test was used to compare the mean of two samples without normal distribution. Percentages were compared using the exact binomial method. Survival curves were estimated using the Kaplan-Meier method. Differences between survival curves were evaluated using the log-rank test. Survival at 30 months was estimated: confidence intervals (CIs) were calculated using logarithmic transformation. To identify independently significant factors that could influence survival or relapses, a Cox stepwise proportional hazard model was applied in analysis of the 54 patients. The maximum model included seven variables measured at the first episode of VL: sex, presence of AIDS-defining illness, CD4ϩ lymphocyte count, hemoglobin level, neutrophil count, platelet count, and total serum proteins. A backward procedure strategy model was used to obtain the best models for the association of prognostic factors with survival. The fit of the models was assessed by the log-likelihood ratio test. All P values were two-sided and values 0.05 or less were considered statistically significant. The PRESTA software package was used for the database and all statistical procedures. 13 
RESULTS

Epidemiologic features, HIV clinical stage, and immunologic status.
During the 98-month study period, 66 newly diagnosed cases of VL were observed in the population served by the hospital. Ten (15.2%) were not infected with HIV (seven immunocompetent and three transplant patients) and 56 (84.2%) were HIVϩ. For each new case of VL diagnosed in an HIVϪ patient, 5.6 new cases were diagnosed in HIVϩ patients.
Ninety-two separate episodes of VL were recorded in the 56 HIVϩ patients during the study period. Of these, 90 episodes (54 first episodes and 36 relapses) and 54 patients were assessed in this study. At the time of the first episode of VL, 25 (42.3%) of 54 patients met the European diagnostic criteria for AIDS, but most patients were strongly immunocompromised. Age, sex, risk factors for HIV infection and immunologic state are shown in Table 1 .
Seven cases of VL were diagnosed in immunocompetent patients; the prevalence of VL in this group of patients was 1.2 per 100,000 (7/550,000). Twenty-five cases of VL were diagnosed among the HIVϩ patients meeting AIDS criteria. At the end of the study period, 898 AIDS cases from the same area had been diagnosed at our hospital, and the prevalence of VL in this group was 2,784 per 100,000 (25 of 898). These data suggest that in this area of Madrid, VL was much more common in AIDS patients than in immunocompetent ones.
Clinical features and laboratory data. The clinical characteristics of the episodes are shown in Table 2 . A comparison of the laboratory results of the first episode and the first relapse is shown in Table 3 .
Diagnostic procedures. A study of bone marrow was the procedure most often used, being performed in 73 episodes. Isolation of the parasite in the buffy coat blood culture was attempted in 19 episodes. A spleen aspirate was carried out in 11 episodes: in nine patients the previous bone marrow aspirate was negative and the remaining two patients refused a bone marrow study. A liver biopsy was performed in five patients and gave an indication of a previous negative bone marrow study result in only one case (one patient had already been diagnosed by a bone marrow study and the biopsy was taken post-mortem in the other three). Serology was performed in 73 episodes. A rectal and a duodenal biopsy were performed on one of the patients with chronic diarrhea in different episodes and Leishmania amastigotes were observed in both samples. Of the 90 episodes of VL, a diagnosis was made after a bone marrow study in 69 episodes, after a spleen puncture in nine episodes, after staining and/or culture of the buffy coat in eight episodes, after autopsy in three episodes, and after liver biopsy in one episode. The sensitivities of the diagnostic techniques used are shown in Table 4 . There was no significant difference in the results of the diagnostic tests between the first episodes and the relapses. Twelve L. infantum isolates were characterized. Only four of 16 enzyme loci studied showed polymorphism. Zymodeme MON-1 was identified in three stocks, MON-24 in five, MON-29 in one, MON-34 in two, and MON-183 in one.
Response to treatment. Response to treatment was evaluated in 71 of 90 episodes (78.9%). The remaining 19 episodes were not assessible for results because 10 patients died during treatment, three were never treated because they were diagnosed at autopsy, and six were treated with a suboptimal total dose of antiparasitic drugs. The response to each antiparasitic agent was as follows. A pentavalent antimonial was administered in 51 (71.9%) of 71 episodes. Allopurinol was also given in three cases and rHIFN␥ in two. The response was good in 42 (82.4%) and poor in nine (17.6%). Amphotericin B was administered in 17 (23.9%) of 71 episodes.
The response was good in 14 (82.3%) and poor in three (17.7%). Pentamidine was administered in three (4.2%) of 71 episodes. The response was good in two (66.6%) and poor in one (33.3%).
A parasitologic control study (staining with Giemsa and culture) of the bone marrow was carried on 16 (22.5%) of 71 of the therapeutic regimens. Fourteen had been treated with pentavalent antimony and two with amphotericin B. The result was positive in three (18.7%) patients from the group treated with pentavalent antimony (combined with rHIFN␥ in one).
The relapse rate at six months was 27% (10 of 37) and by one year was 60.6% (20 of 33). The mean period before occurrence of the first relapse was 9.3 months (95% CI ϭ 7.5-11.1) and from the first to the second relapse was 4.7 months (95% CI ϭ 3.7-6.1) (P ϭ 0.035).
Six patients received secondary prophylaxis with pentamidine isethionate after the second episode. This was administered at a dose of 4 mg/kg iv at two weeks in three patients and four weeks in three others. There were no relapses during the follow-up (average ϭ 8 months, range ϭ 3-12 months). One of the patients stopped prophylaxis after 11 months and relapsed seven weeks later.
Drug side effects appeared in 33 (34.6%) of the 95 therapeutic courses assessed (71 complete regimens and 24 incomplete). The incidence of serious reactions was as follows. In those receiving pentavalent antimonials (21 [30.8%] of 63 cases), hyperamylasemia was observed in eight (11.7%) patients, whether or not this was accompanied by symptoms of pancreatitis, changes on the ECG (increased Q-Tc and A-V blocks) were seen in eight (11.7%) and ar- , anemia was observed in six (28.5%) patients, with four of them requiring transfusion, and renal failure was seen in five (23.8%), with one of them developing diabetes insipidus. It is worth noting that patients did not develop either anemia or renal insufficiency on any of the four occasions in which liposomal amphotericin B was used. In those receiving pentamidine (three [50%] of six cases), insulin-dependent diabetes was observed in one patient and renal insufficiency in was seen in two (associated with leukopenia in one case).
Survival. Death occurred during treatment of the first episode in 10 (18.5%) of 54 patients (average time to death ϭ 16 days) and 13 (24%) had died in the first month after diagnosis. Mean survival of the 29 patients who died was 10.27 months (95% CI ϭ 8.23-12.31).
Long-term survival depended mainly on whether or not the patient met the criteria for AIDS when VL was first diagnosed (Figure 1 ): at 30 months, survival was 53.7% (95% CI ϭ 26.4-74.8) in the group of 28 patients with VL without AIDS and 20.5% (95% CI ϭ 6.6-39.6) in the 26 patients with VL with AIDS (P ϭ 0.00149). We found no significant difference in the survival of patients dying of VL without AIDS criteria on the first episode (P ϭ 0.24) compared with that of the control group. The multivariate analysis showed that the only variables that had a significant effect on patient survival were the diagnosis of AIDS at the time of the first episode of VL (RR 2.42, 95% CI ϭ 1.040-5.650, P ϭ 0.0378) and a low platelet count (risk ratio [RR] ϭ 1.006; 95% CI ϭ 1.000-1.013, P ϭ 0.0434), with each reduction of 10,000 platelets increasing the mortality risk ratio by 6%.
DISCUSSION
Until 1985, in Spain most patients with VL were immunocompetent children. 14 Since then, nearly 80% of the cases have been in immunocompromised adult patients. Whereas leishmaniasis affects 0.3 of every 100,000 inhabitants in the total Spanish population, this increases to 2-6% in Spanish AIDS patients. 15 A similar situation can be observed in southern Europe, where 2-9% of the AIDS patients develop VL. 6 In this study, the prevalence of VL in AIDS patients was 2,320 times greater than in immunocompetent patients, showing a strong association between VL and HIV infection.
We believe that there could be two possible reasons for this association. The first is increased susceptibility. Clinical VL represents the tip of the iceberg of the Leishmania-infected immunocompetent population, where only 1-6.5% of the infected patients develop clinical VL. 5 In hyperendemic foci, up to 38% of the population have been in contact with Leishmania. 16 Therefore, there are many cases of asymptomatically infected individuals who in the event of their becoming immunocompromised, would manifest the disease as a result of reactivation of a latent infection. Thus, the spread of HIV could indirectly reflect the latent prevalence of leishmaniasis in a population. Leishmaniasis in HIVϩ patients could also be the result of a higher rate of clinical disease immediately following primary infection, given that coinfected patients may lack a protective immunologic defense.
Leishmania has been recovered from the peripheral blood of HIVϩ patients with VL, 17, 18 and the natural vector 19 is susceptible to infection by the parasite when it is feed with blood from coinfected patients in the laboratory. The quantity of blood that can be shared in syringes by drug users is greater than that sucked by the vector when biting (0.5 l). It appears possible that in the population group, VL would be more prevalent than in other HIV groups, and the zoonotic cycle could be replaced by an anthroponotic one. In fact, in this series of patients 79.6% (95% CI ϭ 67.1-88.2) were intravenous drug users. This proportion is higher than the 68.8% of AIDS cases recorded in Madrid that belong to the intravenous drug users risk group. 20 Although this difference is not statistically significant, it could suggest that the exchange of needles could aid transmission of the parasite. 21 In Spain, L. infantum is responsible for both cutaneous and visceral leishmaniasis. In dogs and in most immunocompetent cases of VL, the L. infantum zymodeme isolated is MON-1, whereas in HIVϩ populations, there is considerable variability in the zymodemes involved. 22, 23 Our study revealed not only viscerotropic but also dermatotropic stocks, although none of these were isolated from the skin. In three episodes (typical Oriental sore on the face of one patient, and on the limbs of two patients) a cutaneous infection predated the visceral condition, which could be considered as visceralization secondary to an initial cutaneous lesion.
In accordance with other studies, 2, 3, 8 the clinical presentation in coinfected patients does not differ greatly from that of immunocompetent patients (fever and/or pancytopenia and/or hepatosplenomegaly). Because of the severely immunocompromised condition of these patients, the parasite can spread to tissues that it usually does not inhabit due to the absence of an efficient immune response system 24 and colonize in atypical locations. 7 Ten percent of our HIVϩ patients presented with a dry cough and 7.7% with diarrhea that could not be explained by any other condition and were attributed to VL. 25, 26 Moreover, in 16% of the cases, VL was concomitant with another opportunistic infection, a finding previously reported in other studies. 7, 8 This association could be explained by the low CD4ϩ lymphocyte count, the slow clinical development of VL, and an even greater immunosuppression induced by Leishmania. 27 With respect to the results of the diagnostic tests, there were no significant differences between the first episode and relapses. The IFAT serology has a sensitivity of 7-55% 2, 3, 7, 8, 28 in HIVϩ patients with VL, in contrast with its sensitivity of 87-95% 29, 30 in immunocompetent individuals. The sensitivity of 36.9% recorded in our study was in agreement with previously published results.
Our best results were obtained with the splenic aspiration sample (100% of sensitivity). Although complications occur in fewer than 1% of the cases when this technique is used, 31 one of the 10 aspirates was performed on a huge fibrous spleen and splenectomy had to be carried out. The low yield of bone marrow aspirates (63.0%) is not rare since many AIDS patients in advanced stages of the illness present hypoplasic bone marrow and in these cases clinical samples must be cultured. 3 With liver biopsy, a sensitivity of 60% was achieved, probably because this was performed postmortem and not according to the standard procedure. Leishmania can be detected in peripheral blood and a sensitivity of 53% is obtained with Giemsa staining 17 and 67% with blood cultures. 18 In this study, a sensitivity of 42.1% was obtained with blood culture.
In spite of the excellent yield obtained with splenic aspirate, we consider the elective diagnostic technique to be the study of bone marrow with parasitic culture since not only VL but also other causes of fever of unknown origin in HIVϩ individuals can be diagnosed. 32 The results of the efficacy of treatment were not conclusive since drug administration was not random and posttreatment study of the bone marrow was only performed in 17.7% of the cases. In our series, pentavalent antimony and amphotericin B performed equally well and were more effective than pentamidine. However, in efficacy studies carried out in India (where there is resistance to antimonials), even low doses of amphotericin B proved more effective than pentamidine 33 and antimonials 34 but this is not analogous to the situation in southern Europe, where resistance has not been definitively proved. Neither allopurinol nor rHIFN␥ appeared to improve the condition of the patients, although there were too few patients to reach reliable conclusions. It is probable that rHIFN␥ is more important in the treatment of relapsed VL in immunocompetent individuals, 35 although a good response has also been reported in HIVϩ patients. 36 After the surprising results initially obtained with liposomal amphotericin B, later studies showed that most patients relapsed in the long-term follow-up. 37 In our study, three of the four patients treated with this drug relapsed.
There was a high incidence of side effects. Hyperamylasemia is very frequent in immunocompetent patients 38 treated with pentavalent antimonials, although severe complications have been reported in immunocompromised individuals. 39 Renal failure is a well-known complication of treatment with amphotericin B, but it is noteworthy that the four patients treated with liposomal amphotericin B did not report toxicity.
In our HIVϩ patients, as previously described, 28 VL showed a clear tendency to relapse (27% at six months and 60.6% at 12 months), with the time between the first and second relapse being shorter than the time between the first episode and first relapse (9.3 and 4.7 months, respectively; P ϭ 0.035). However, the opposite occurs in cases of VL in the immunocompetent population in which no relapse was found in the eight years of the study. Although there are no conclusive prospective studies, use of a secondary life-long prophylaxis, such as that used for other opportunistic parasitic infections in AIDS patients, appears useful. In a recent retrospective study, pentavalent antimony given once a month was effective in the prevention of VL relapses in HIV-infected individuals. 40 Given its pharmacokinetic characteristics and simultaneous efficacy against Pneumocystis carinii, 41 pentamidine could be good choice. In fact, six patients who were given secondary prophylaxis with parenteral pentamidine after a first relapse of VL have not relapsed after a mean follow-up time of eight months. This finding is significant given that average time to relapse in this group is 4.7 months.
With respect to mortality it is noteworthy that 1) 18.5% of the patients with VL died during the first episode; 2) longterm survival was related to their immunocompromised condition since the relative mortality risk was 2.42 times higher in patients that met AIDS criteria at the time of the diagnosis of VL; and 3) survival curves of patients without AIDSdefining criteria when first diagnosed with VL dying during follow-up were similar to survival curves of the control group of patients (those dying of AIDS who never had VL). These points mean that VL behaves in the same way as any other opportunistic infection defining AIDS.
Increased mortality was also associated with a decreased number of platelets, with each reduction of 10,000 platelets increasing the mortality risk ratio by 6%. Thrombocytopenia was observed in advanced stages of AIDS, which was probably due to a decrease in platelet production and splenic capture. 42 Moreover, thrombocytopenia and a decreased CD4ϩ count have already been described as predictive of AIDS and death. 43 Prolonged splenomegaly secondary to relapsed episodes of VL combined with advanced immunosuppression could be responsible for the association between thrombocytopenia and increased mortality. While a previous or concomitant diagnosis of AIDS at the first episode of VL was a predictive variable of mortality, the CD4 lymphocyte count was not. This could be due to the fact that most patients had similar CD4 lymphocyte counts that were less than 200/mm 3 (89.3%). Therefore, as a mortality predictor, clinical immunosuppression (an AIDS diagnosis) seems to be more important than analytical immunosuppression (CD4 lymphocyte count Ͻ 200/mm 3 ). Since some researchers have proposed after detailed epidemiologic studies, 44 we also suggest that VL behaves as a truly opportunistic infection and should be included in the list of diseases associated with AIDS because it is more prevalent in the HIVϩ than in the HIVϪ population, it is usually associated with a lymphocyte CD4ϩ count of less than 200/mm 3 , and because the clinical course of the disease is modified by HIV infection.
